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Abstract of JP1 1328662 

PROBLEM TO BE SOLVED: To provide a magnetic 
recording medium and a magnetic recording apparatus in 
which a recording blur can be removed, in which a 
perpendicular magnetic recording system can be adopted 
effectively even by using a single- layer-film structure and in 
which a high-density recording operation can be realized. 
SOLUTION: An information signal is recorded on a magnetic 
disk 3 by a recording head 8a which is mounted on a head 
slider a part of which is levitated in a recording operation. In 
the magnetic disk 3, a magnetic layer 14 which is provided 
with perpendicular magnetic anisotropy is formed on a 
substrate 13. Prescribed uneven patterns are formed on the 
surface of a disk medium. A width size W1 in a direction at 
right angles to the running direction of the recording head 8a 
in a protruding part 3a out of the prescribed uneven parts is 
at the recording track width size W2 or lower of the recording 
head 8a. The information signal is recorded on the protruding 
part 3a by the recording head 8a according to a 
perpendicular magnetic recording system. 
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m<D\!n£i'*tt-'s<D£fflici<siiz±$&mm^7 f©?£ 

838 F 9 » *«f*tt«Tr * 0 . 10 
[M*S2 3 JLIBS6LLK. *»B«l|#£&3tiT 

c t ««« <t t i eiM}H»uBmtft. 
.bw$k4>& < t b-^m»±EasiBKmto±&#±.ir 20 
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[000 1] 

[^©ii-f *8»s#»3 *sbb. iaiaii#tcd>ft< 4 

fe-SB*«»±-r4^9 F*7-f#CCJStt3JrCl,»3Kfi 
ffl-N ? K k «fc 0 . 7-*+zfai/5 A«©flMMM9#e 
IS3 h&flBM(CtMK#acranueiHWKH^ S *>©T 
We. aKBflGM^tcJ:01INKfll#«tGII3 40 

[00023 

(S£*©8H53 fi&Mf'-f **©iMSflMttt. 
Xfcr-F***L'C*J»). l^*/c<3 6 0%t9©»^-C3i 

*6im>*. coma? i zirvfsw&itit* msste 

ffitlgm®.^ -j F (MR^'> F) WDKHtffttttttt 
©SatfJcjcorfSStSft-a^. *©fl6{c. 

7^ X* 4©Eft£ffft'hS < tic 4K<fc 
ftiI#**0f>ft-C(,>*. 50 
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[00033 Attftcctt. c©is«fieBamMfi5ft's 9 

F (MR-n? F) **tt«W4^» F4ffc3h*E*« 
mfctfSSJmSfiB^ v F (GMR^j F) im^ZCb 
fC«fc9. ^f**X*©«WM*l 0Gb i t/i n 

• u^txmmmitt i c 4#-c* h &**.6ft-a» 
s. 

[000434c*>r\ tt^ft¥ttftra#3vt*. 
ma, @2 7{c^r£5{c. sstf .*.2*ioo*tg 

« 1 0 1 ±(cSBfflg 1 0 2 MBttStirft 9 . g*^|Sj 
KSWt 3 < >«B»f b * to J: 9 K ft « l » 
S. -ei/T. C©BB»tw** 1 0 0©g*£jSj(C*fb 
r, > » F 1 0 3 #©K»^ v FCC J: 0 

[0 00 5 3 ±atfc«fc^(C, m$,?<Zir<D 

imSS&Ufi 1 0Gb i t/i n 1 © rilSSSifc 

jjeog^Bataifwa-cB. +^iffl-r* 

Ci*iB»ift0. »tc. fiftMr ^xi>(ll(DSMiL 

[0 00 6 3 C©J»S6#©3§ft<bB, HttttT4Vh3 
< ft 0 . »14t&-T-*tt*©* f>Ai^oJS^«)X^ 

*««Mi** ! F-©3ej€«wta**e** < ft 4 

if4©^f>©}#o^x^;l/^-(c«t-,-C < -mmbiz 
fi^M^©J»{fc^aK:4Jt->rfcN«*>6SS^ > 

rsci*s-c^ft<fts. 

[000 7 3 C©<t ^ftiSS^gfJSIl^lB^Ti^g© 

— ■ mffl&s^ttiimfbtiz. comm. 
msiMmumt, btbt. @2 7{c^sn5<t^ftee 
*<D£&mmz®tt* 0 «>igsgsiaiii*afiSBiteft4> 

Oit/tl 97 0*Pf^^*>6 1 9 8 0*ftt{Cft>WT& 

[0 00 8 3 C©Sa««82»*aB. 02 7 

Kwf J: 9 ft«£3S©Sf«aiali^C 4^ft 5r m -f x 

nft*>ofc. H28tc site»!efi^tcj:9iai§«£ 

[00093 AftwccB. msmssmn^Miis^xu 
frnmcws^v K*>6©a»%*»»s«^. E28(c 

7Kf«t J )K: > WS&iX* l 1 0^©ga^«(tB. 
1 1 1 ±lc»j86B$JB 1 1 2. gi£@mia@Sl 1 3 ifi 

mxmLZtvcKh. -5-©/c*. c©«fc^ft£»©iais 
js^b. 2mwmwtmtixi>z>. cc-c, ±iaiss 
is^ei i z*rw&©b. gitiKsifB^ai 1 3©® 

©■c*s. 

[ 0 0 1 0 3 *fc, c<Dsmmmcmm&%$Mttt>c 

£o-C««fl»*IB»T*eilffl^» F 4 lrX\t, ti£* 
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<ov>m^? ki oz^*>mm&\tim**.*)&< 
mcttfvzzmmm^v f i 1 4i>m®2hz>. 
[oon] icw c<omimmm<D&tE&m>irj: 
mmzmz&crjmtK-ix^tc. t-ftk^ com 

S#OIWt***<ftorL*^ Bttff£©R»CF* 

[0 0 1 2 ] *fc k K«B«|C[)4>(ca % IH^f^W* 10 
C<D®*£(DMmc£'). ft 

[0014] *Oft*>0 . WJIMlttt*. 2mmm#t 

*^ F«©»st^* K*fflc»sci^w»r*s. *© 
#r**±i,>5jSrwwr*3. sscc. 30 

[0015] Lt»i>s c (ommmmw^mmm^mif 
a«crffli»sct« % 2MmK#«&janAeft^c(c 

fc«fcvtfcJB»r&t:<!;#r*3. 40 

[00 16] 

So 

[0 0 17] Tttt>«. KSl^* FtfittLfcffLhX? 

[ooi8] mmaz. #±z?4 v<o«».km#* so 
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SEftrtt, JbiGOfciSfc, toothy Vi&m?ZC 
F*«irr*Cifc44. 

[00 1 9] l/frU V>^^9FOiH a rttQBff£ 

^-n^ F©B-ra*Q*#3tt. ';>^?k»6 
* Fow-raasBw©^* s *>nmc y > 9 f* 

"v? F*6©BM& »>^JB^9 F©fflT»JW>afcS4 

fc. 

[0 02 0] *©«-»«**H2 9(C*-r. S2 9-C 

tt, F*6©Elt"C*&x^-i/ 
o ra«Mk UTdB H/H. 4 4 -3 fc. 

[0021] osj», y > ^jb-n 9 F^feftif a»» 
©xi&#, *:ftt>*«*#rti©«fktt»r*a. as 
tt, y>y#^* F*>&ft£rsttnuDyjtt#. -r&fo 

[0 02 2 ] C©H2 93&»6fcto3&=»SJ:9«C % 

F©4 r +9^firatt{tufc , ;>WB^ 9 F^6© 

EBy/fftfO. 4filTfc&*4, VlsVT&^vYfrh 
%«**fir«fb«» J: 5 tSB«ffc«»©**J** < ft 

[0023] c©c43&»6. m&mitiTAommm^ 

*"C©EftT*a^^-2/>yft*J0 ©»^3Wftt«it» 

aea»ts»aci*sr*&ci«:&a. -e©4t© 

[0 02 4] IWot, F*»6fHNKtt 
* r ©K**i 0 iS-^W tf 2^ < a. y > VIS** y F ^ 

[0025] «±©tS**6. SBfiBfieBtt^CCCts^ 
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[0026] ?ttt>%> mm&ug&ias^x. 

mz'b* < ?z ct&wmx$>i>t^z.i>. 
[oo2 7]^(c. imico^ti^^mic-o^xwm 

mmm>t>xzwRicj:ixi> K tmmt^mifsmfi 
x%mm#K.wmmfi&m$tizimz. ^t>^>m 

[0028] C©«fc5&IBSiHC 0**14 05 i. C©iB 
UK 0*8I$#©titfR(I##IE*)i©iBia h 7 v tXtm$ 

XLf). O^fe. C©IB©(CO#©#&(C«fc'). iEST 

tozctifimmt**). mtm&mtmzcttfixs 

[0 02 9] W*tt\ 133 0«c. IBg^», FKJrrjii^ 
©777 1- ft^ffiOSBM-f -y * * 1 2 0±«:f&i3ftfc 

{fcA*->£8Mf<*->a. bimOTt,**. 
[0030] 03O{C^-$\fc5(C. b v v * 3l6j AKBS 
WWHSlfv X* 1 2 0±©8W<(>aJ 1 2 1 "Ctt. 
1MBfll<K>tt«jWI»orfc>**«. COffitB*»JH^-Cl»* 
SB##fB&ffl-- v F©fB£$ b v 9 m<£.ttft? *>ffi$,X 
&*. 

[ o o 3 1 ] -e or . c©^*'C^ij 1 2 1 ©M«c{i 

gf£S»£ 1 2 2KB. iEJI©ielih 5 »-> i>Xsm$tl 

C©^12 2*5> fiBmfv** 1 2 0i*f|S]Ori>5 
f^-v KOGflk F 7 » »etfW)iC**»6ffl*»IHc 
J; <0 ®Mr * x * 1 2 0 tcmMHWGft 3 hfcWrr 

i,^i9)Sfa^«co*ift;3nsfc©-c*s. 
[003 2] c©ia^«:o*«. F£ffll<>£ 

[0033 ]£C*>#. >)>#^i F*ftJB*3»£K: 
? F©*> ?7fi*n£<,>g. C©SB»K0*il^3S» 
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[ 0 0 3 4 ] c ct\ #fiaffi^ -j b^mttcmmama 

<om£tic*nizm<t'-<* ->***i«iH3 1 
3 2 tc^r. a 3 1 3 2 tc^t j: 5 k. %wm^ 

l>fc£ ttcifc^r. ffig*K:o#avh;H>c £#£>*>£. 
[0035] JW-BB^fcJ: 5K. ttlMKft*JSl>*« 
^©SiEeMiaSi^C-Ctt. ^? Kis^(*i©ffifi 

10 #HgJS(**ffli,>SSiIli8Mia&^©»St«:+» 

•mxtbhctiiwyibtt. 

[0036] ^-C-C. F&eMfttt£4>HK 
E0!5:< OtcjS-^^S^. RVgSlitCO*^?:^ 

[0037] -flJWK. ffi^ v K£18&faii8g{*£© 

8BK*B»)tt< otcia^^aiortt. ®siia^g 

20 5. Journal of "Rie Magnetic Society of Jap 

an Vol . 18 , Suppl ement , No . Sl(1994) K ?S S h 5 J; 
Hami 1 t on 6tt, Yimfimx3i.ftLX 
l?«!^%^S<-r&*^SfflO/c„ CfttCfcO. 

Z.'j±&J*X\.*Z>. 

[0038] 3 6.«C. W?Ui. NIKKEI ELECTRONICS 199 
7.3.10(no.684)pl41«:^$*a5J:^(C > Wff? ffl* 
!?J©^iX*X^=feMffiO-CKSv^v KiiS^eiSJeK* 
30 tmti6Ctm±L, «Off«D»l«IHQ&< 0 

[0039] o*»o. cn^^o^ffitt. F 

£ fi5M2»Jifl:£©ffili?:l!g0 ft < 0 fCjfi-W* C & © 

IBI*tC0*31fl«:ol,>-CB. 
0-Cl>ftl». Ufc^t, UBPS^©^* 1 ©^*}* 
fflorfc. M«:^K:0*(CO^-Cf5I^©*3?rJfe3 

ffiWK. ««^» F£18£sBti!£tt£©El5t£0{cjfi-3 
if5#^tt. !2giK:o*{c-5t,>T^$nr4a6-r. *> 
40 AoTiBIHKO#HSi&*<fc9*t<3iaiecOTO*5 

[0040] aSiK: K**mctttmt or 
«, laiaffl^ F©ia# b ? v f*a<fc osiffl^ •> f© 

3 0 4>©$g«i 2 1 <cm$2titcms<D®ixi,>zmn 

%.&m&&mM^ v F#te& h v v *ct*t or^s 
^ras-rs. F©^*i-*#ffii-*£. n%.m 

^ «y F©B4 h 5 -v IBSffl^ » F©iBfS by v 

so i^iti©¥»gS£0ftwn«Jtc6tt</ c cs„ c^r«. 
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m*i!K<fc'>&:£&aq¥Sufti.>. •£©/<:«>. £<© 

[0 04 1 ] LfrLfiifity. C©E&JCD*©l$*a;(C 
K4EliSK*<!:©&8£ffi0&< OKirWSt tlcr> 

^xm&mstxx^tjn,*. *©&&, 
i»fcSiiii^esi*scK:3ai^jK:iiffl-rs«c«. c©e 

»tci;*©^S©f6K:. fiaa^y K4«t#4©B«* 
ISO &< 0 fcifi^Sfa^tffli^ < rti&e&K 
[0042] W-ki^/cJ: 5«c. ^©tfffi-Ctt. $11 

4i. Ei§KD**i£*-rS*££©2o©#££|gBf 
[00433 -e-c-c. C©«fc^&Htf{C«* 

©Eli*l!g>)&< OJCracitfTSSiifctCEliK: 

m&mmmttznstmicum-? z c t wxzx. jg 

[0 044] 

[a$s*8?9tf-*fc«>©#M8] ±M<Dgto*m*z* 

SLkf VZv hX<,>2>&$m^v f 

xw, ±im{mmmm<owaj*t'->mm 

b<Dffi7lJ!ftt&$.tZ>1ifa<imtt-i>\ ±EES 

y form h ^ ? i'*i-^«Tr4,D . iMsmm 
v-£j;v±ma®t£mmmmmir&icj:-3x®® 

li^js^gs^nr*}?.^ iMimtmrnmsnx^ 
zmmmx*>z. 

[ 0 0 4 5 ] CO J: 9 K. *JWJK:ft«ttffiBIMftft 

tt*wiii«»r*»). «(t^EtcBFfffi©iaei/<$-> 

#ff?fiE3ft. C©Gafl;<*->©flffl5©J:EEfWI!^* 

K©*tf^!6jii:$Ts^iS)©*8^^, leiiffl^;, k 

©E8 I- r> s> vmWXTtts.ZtiX^h. 

[0046] xmowtaimmwx-tt. c 
wb^ 9 h*©e» h 5 » fitmnvm. -ot wmm^ 
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v v<Dmmmm#t%ftLx^fa>imm>tb<D®fi- 
«c <t ^ r ii»iasaifttctSf8«^*i«^ n zcta 
u < . ? f©e& f 5 ? vmm-r asa^E 

o, *m<»®mim®#xtt. mK.c*<mz&t 

[ 0 0 4 7 ] $fc, *«W{C«S«StKSI«»r«. E 
10 *5^£©iai8KA9&fcSaa«c«fc»5^? YXvA 

*< l c&mj}im<. c©it> F*5-f*». c© 
ow$Mf>t>m%<D&±mizxt$}Lixi,>i>. 

[0048] *©/c«>. *»9!©fitaffi»j»«rrtt, £ 

©$ttLt£i?±-r-£-^ f^7^ qmomww? 

Wj:ft±mi l CX®±bX\,>Z®£Xi>. ttKHOttfiUB 
«WH»±R:»ai3tifcdi»A^» F^7^yi©ffii»*i 
J:0aWl>««ii«t*. *0r. IKc-n? F*5-f * 

20 ©j?±s«/j^<-rscitc«tt). *»»©ffi£ttBiMS 

&< occjs-wscitfr**. 

[ o o 4 9 ] j:->t. *mxD®giMmm#xtt. m& 

mftZmtyttlcfrfiiZ #SS5giS$)i*5g2S ixX Ottl> 

©aasi ©KiE^K o % < o (ca-^ws?, c ©a 

30 [ 0 0 5 0 ] ttc. C©<k 49t«OB9UeM«* 

r». Sii«mEiS^s*ssci*s-c#4©r. 

[ 0 0 5 1 3 &fc. #l£E©ii«!eli«£#tt. SSSS$ 
JSHittor^D/cfflll. «*.«. «gft-e©fc©©P3?1t 

bx b * ^m^c < i » i t,^ Ffls^. iifSis^irt 

40 [ 0 0 5 2 ] S fc. S&SUBftlMrU. S 

*hKM««Il*tt*«T5«ttljWI5«3 iiTft 0 

^ffiKBfSroiaia^ * - >#]B«s ^/cemiBiijs^ 

«SiEti«ft©«ffiK^JS 3 tifcBffiOHOX $ - >© 

ffl^ y Ki*(@iSfe©-C$)4. 
[ 0 0 5 3 ] *l/t. *B9JKf&S«StEii8HtC*$^ 
"CMC. ±E«Sira«ift*.'j:EBf3e<Diaia/'5Sr->0 
50 £MKC49»6>JBBIM^9 K©j£fT*fiItfi«-r** 
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|6)©*l-tS;#, ±B&$m~- v F©IB& F 7 f i?Wrm 

[ o o 5 4 j c©«t 5 *i6W(o««ia«iaanc «th 

©§e» h 7 9 tmuwm* *)tmm^ -> f©»» 
[ o o 5 5 ] *) . jftnowtieJHKKtc j:*ia. io 

fe^MK. EfttCC»ttttt-f-«C&*>-Cft«. 

[0056] */c> «»ntcfli«a«EiwnrB. e 

t^^ FX5-f ^i©MIB«:A>))itfSStteK«k0^9 

Fx^-t ^K.nmtiifi&<. c©i*. ^fx?-** 
b. c©r*s^j«:j:D. {pft< tk-mu&aam* 

[0057] *im©tt£UEttSiirtt. a 
mia&!sn*±£»±f s-^ » f x ^ -f ec*©^ffi 20 

Sift*. -eL/T. SK^ 7 FX -5 4 tKD&lM&bZ 

<-r*ct«:j:o > *^©Kmia»^st?«> ibae 

eag(*±©Mi^5 F*7-ry<b©ffi«£|Rg&< 0 

[ 0 0 5 8 ] «fc- 3 r > *&W©!Ki^e&Jg(*gaK:«fcft 
B, BSteiNifla»s&nSI!i«lll<t>n(<:»«3««Xa 

«w»*ESh-ct»«tt»*Ji«i«air*-»T<). ^7 f 30 
4 y ifi^i^sgftceiSPi <osmtm 0 & < 0 <c 

[0 05 9 3 */c. COJ^CC. 4&H0B£iefl£K 

a. 

[0060] 40 
lf&fXDMM<D&m fc(T. *«W©^(*W«C*S6©Jg 
jgKonr. BB*#KLtt«S6l*tttc|»P!rS. ft 
*$. «TTB, *^W*jSfflLfc«aK©j«ft4Lr. 
WR^ai'iKOWaa*. *»H**B0fc««E 

T4«fflH##fi*3*iTl»St>©r*ftt«<. Wit 

1(C. *^£^LfclB»^4X?g^«|ftH£OT 

•r. 

[006 1 ] **M©«ai? s .fX*fatitt. r;i/s- so 
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f A^^tcj; •)JBl£;*4ifcgf*2©¥BB$©g»cx 
F jp*-^ 9 tc «fc r ft aK-jrcBHUk $ ft 

W©«»7NX*3#«*.6*VCt>a. 3 c©g 
#2(ctt. 7-A4*«fflfHa©jS9K»KinJfii:K:K 
t)W(«nri>5. c©r-A4©-ffi«ctt. 

-OI>*-*7*JBf.D*to&*V *fcC©7-A4©ffe$ 
Ktt. "-7 FX^y6#K9tttf6*VC(,>*. 
[0 06 2 ] ^^a-/*t-ji7B, *;<-3-27 
ai, # F A3 — i>7 b<t, XaY*5 4. 7?* 
•7 F7ci*»e>«fi8Sll*. #^-3-*7a±#FA 
3-*7b£rti> ^W^SS^n^FTc* 

#FA3-*7 b±CCK9tfW6*vCC>S. 
[0063JH2B. *#£"!B©fi&m7 s .<Xi'3±*-'vy 

fx 5 4 ye«t»±i/-ci>«ttT«^rftSH-cAs. 

[0 0 64] #!69i©8atf s -fXi»3». @2K:^-r<i: 

±K. ttttBl4#£tt3trCl>£. COB** 8 *** 
3 ©aS(Ctt. S« 1 3 ±©E& h 5 v * CCftlS LfcKJ 

Cia-$->aj, FX94 ^6©^tf^iSiK:Mi/r¥ 

>tt» ^fvx*3©*ffiKB|/Cfltt«c#flS3ftT& 
•2>. ftfc. ^x*3©ESF5f *#X/W5* 
tt£i**x£lt£. C*i6©BlifV!f->«. EliF.5", 

[0 06 5] *fc. )&:*$. *lfeW©»»f : -*Xi7tt, pa 

ti-en^jS3Jhrt».6t»©-c*-jrfc4jimi*)fti>. 

[0066] ^7 KX5-fy6tt. H2K^-r«t^«C. 
^©TEWMfflJtcxr^r 'J >y*-7 x a urfp 
ffl-TSU-^e a. 6 bJWft£;*tvCl>S < b&&C > C© 
U-;U6a. 6 b©5t^9J«:Bf— ;<956c. 6 d*sjg 

[0067] -eur. -^©W-;U6 a©^3n{CB> 
Kfit'Sf F8*i^tt3n-Cl»*. C©S8«^7F8B. 

FT**itffi<. «*B. ';>y»^» F-t>!HHB 

7 F«f ©»m^ 9Kfe^»FX 7 ^ 

[00 6 8 3 &*5. 02^-CB. S8Si,7 ; -fXi'3±%'s 
7 FX7-<y6Ri>Taft^7 K8»il/tl>5m 

^L/rt^*s. ^^©la^^x^Kiii-cB. 
-rs«fc5 «c. la^n^tcB. iimr-jx^s©^© 

fl»3a3SS««^» F8£«lttl/a>5. 
[006 9 3 Ji(±©J:^tc^?rW1--J.fiamr-f Xi7g 
glKfeUt. 5fef. Xh->F^-$9*5|iIlEl0ai3 

tisi. xt>FJW*-a»9©iiist«*-5-c. em^^ 

X9 3*Sfiif3E©jig-ClHllS^i. -e-tv-C. *;-fXa^;l, 
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vhla. 7b©»#<h, C©#^X:^;l,5K:i£h* 
tt<tOT@«rf*, CfifcJ:^ 7-A4©ffeigKIR9 

a?wx*3©giM±rj£tT0fc#e>. aaf^^3 

t©^? F*^#6fc«ttSftfc««^» F8tt, a 
[0 07 0] C©i*. &afwX*3©@i£K:#-3 10 

r, ^©u-n^e a. 6b©3fe3gffl]©:7- 

-;U6a, 6bCC©^T^v Fx^?6 £8917*4 x 
* 3 £©IB«c»hiifc. c©£ 5 

0, F*5-f*Btt % »»*«ttT«fiWMX* 
3 ©MSB 3 b©affl^6«/J^|BH©»JJIK:r*Jdlff 

•r*. Fx*-f #e«, ?amr^x^3 

»cc»hSS«»«cj:or*»**»r, Kf^^ 20 
^3o>ftii&oinba>Mc»«ft(ciL Fx^-r#6 

^^^3i©fflCca»3&5»h«C^OX? % 
X5-f*8M#±l,ft<fc9, F8±mSl.f s 4 
X*3£#^fc«ftW^C£CC&*. C©t§£, 

f x ^ ^ * e o^mwrngi, r a x 9 3 k 5 &cteb o r 
Lt*>tc&. BHm&mcmsx^ ? f 8 unf * x * 

3 4©IBfc£DS*»fcJ:^T»»^? PS***? 5 -* 
X * 3 CC4k5 W SB»©W«3W* DT L £ 5 . 30 
[0 07 2]-*, *&W©fc»7^X*3'T«:, S3 

S0 £ H4CC^<fc^{C, tt»fwx*3©3*Boc9r5e© 
lHia^^->A 5 ^5tiri^/c^ $a?MX*3© 

IMIgP 3 b i . ^9 FX5-<y6©U-;l>6 a, 6 b©& 
NM^OtK/i^BBKCcSfil^ttnS. c©£« 
WcfcO^* FX?>f ^6tcr*S^«i*, fi&ar^X 
?3t^v FX5-f #6<t©#±tt!t8£R%oo, 
FX 5 ?6 4 18^7* 4 X * 3 ©£jS?3 a LCMWm 
0 < 0 l£ifi-3< g r t ^-;FX7>f^6 ©f2_LS£'h 
Z<tZ?ZCttfXZZ 0 40 
[0073] fl^xnft *ftW<Dm&7 <Z*3T 
tt. C©ttft±*j»±-r*^9 FX7-f#6#. tfcfc© 
Kfc««l3«J«*±*»±'r*^» FX 5 

<m&7 : <Z?3±.tcmi£2titc£a3&t^y FX5 

ic-n 9 f^7 -< ye ©#±s*/jxs < c j: o , 

-fX^3rtt. jflH*.h©fiiS3a4^9 



#^^F 11-32866 2 
12 

[0 0 7 4] i:ot, tSBOBaf^^attt, S 

x * 3 ©osp3 a tovmzm & < o ecis-*rfiafc 

COflSP3a(c*t0TSt*J:0tSL/TC>-5ia»^ 

[0075] ^c*j, S6tc. t©fi&a7vx*3r«, 

CCO^v FX^y6©#id^lES&</h;*<-f£C 

i«cj:9. iamx^x^3coeiaj3atcis^ 

* e ctuc^ s&a^? \ : 8t®My s 4z*3<Dmm 
t&imLx^xb, wsi^y rs&zmtx?* X*3 
©BfteSS^fcKuh* 4 c £ #r t * . 

[0 07 6] -rftt>%, C©«fc5&^? FX5-f#6R 

t^m^Yx^s-cii. ««^? f8jwb»?w;**3 

X^3<DCaaJ3biU-;i/6a, 6b©aSW<b©»/h 

K, ^9 F^7^y6«i*±S*ft#M(C. FX? 
^y6CC^LT^S^Nl7&%4T4 B £oT t C©^ 
S^Nli, ^-;FX7^6^1N2iWD^^ 
<fc^{C*rn«, B&^v ?8lC®frz>W% i 7 : 4Z?3<D 
Og|53a^6©getn^L^OK:$tl, F8i 

^7 r ^X^3©figP3aia^^y F8£«Rfi 

X ^ 3 * C t ifiVt 

[0 07 7 ] mo, xmioWM? -/x^3tc*5i>r, 

l34(C^r<fc^CC, *ffi©fl»3ai««^9 F8 4«r 

*0. «iB©Ci»3a4«a^7 F8 4#a£±K:jnkU 
X\<>tj;<Xi>> **W©««f s -fX^3-'Ctt % ± 
au/cJ:^k:. Fx^^y6«bfiSB3a<b©ffili* 

[0078] *fc % jfitc. sswoaa^^x^sr 

[0 07 9 ] ^^0, *»WO»«^-fX5'3"Ctt, O 
SP3 a ©«it6*, ttfflr*Ea»^9 F©Bflkh9 v 

^arn3wec-5c<t*#*ur«<-r4fc©r* 

[0 08 0](15(C 4 *«W©»»f : ^X^3©3liHtc 
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ja«3hfciW3a©E»l^* K8 a©jfcfir#fil£e 
Xr^IoJOBi, 1S§&8^ 9 F 8 a h7^g 

*3<DSffiK^£3ft/eflSi$3 afCfettSEftffl'^ F 
8aO*tf*^l4B*1"**ft. o^Or^^cD05¥ 
ffifrfiKDiMtt* W t i 0 . S2&ffi^ » F8 a (DIES V 

[0 08 i ] ratofe, *»Mo«sif f 4x^3rtt, 

ffl^^FSaO^F^y^WdtEW.iOBfiS^ W, 10 

£w,ra>*. 

[0082] C®«fc58C. *«W©H«fvX*3r 

?F8a <DfB& jfrt&w.erFifcft stir i>* 
or, IBSffl^ y F 8 a 0120 h 5 * ^Hifet^ff, 
* o ta^ffl^ tr f 8 a vsm? A*>?Zb ftfo Lr^ft 
^«nMF^6©»H«cj:->r, $^fwX£3K:tg*fi{i 
W»*ii*tiSCi^tt<. SE«ffl^9 F8a<DSB» 

s ti * c t left * . 20 
[0 08 3] fftfr^ **M©fflEmf r ^^^3rtt, 
fa»tcD*©s*ii*tis««^ft<ftac<b«:fto, 

r#r, MftajWftteilMtSJBITSCi^iBift 

[0 08 4] ojf*c. aio^sft**^©^**./* 

*3©«H6fc-x>r v Bc^o^StettWi-*. 06 30 

?I@rfe^ e H8» % $m7^X*3(D¥g 

*r^©KHiar*o, H9& ^^^©^77 
*;*fa©lRffiHr**. 

[0 08 5 J COSfla^-f **3©S«1 3tt. 

f'-drBWIWl <**-*7->) 30£&tf8«{I 
#K»tH« 3 l0*h*hfc»j6Ufc 

KE«Hfl^*->*fl»SStir*0, *©«fflic«tt 40 
■ MMftSStrCC**. ftfc^ r-*7->3 0&tf 
3 ltt, «Hlft««c9f€©IBBt»K:*- 
#7->3 ltfgtl&J^CC. H6RtfH7te 

* 3 6 «»#*«<!: ft S J: 5 CC JM S ti* . 

[0 08 6 3 ±ffi^-^7-> 3 0 (Ctt, fiE*CE>7*-^ 

7 9 9&&arztc&<Dif- f><> f t#B*n««:» 

«Stirir>4. ^br, e»r-fX^3tC«, ^7&tf 
BSCC^T-fc^c, & \* v v &tfi(hS$ 3 a <b ft 0 * 50 
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*-F^>F3WIH»3bittSJ:5«: % wamtiiZh 

roft. ftfc, ctieomfltt, ^^^7^6©$ 
fWWj«c»brwr*W«<, Etth^v 

^Kft^rxA^Wte^jST*. cti6oim 
OB. Ci8P3a^nS*fiI«ca»WK:K< J:5fc»«S 

tra>rtJltr>u Fx*-f*e©«Tfc 

HW*4iLftl*a«:»||(rStirc>r«>ft^. 
[008 7] *-*7->3 1Ktt t f-ZYv 
»^«*e«fc*a>yu-f3-F4». It-***** 
££j^*&0^<bft**D7*V-**\ ®jn^? 
F8©h^ v + vyWHSPfiCflfifflStiS^ar^Fv-^ 
9*^*-#>**->#e»3ti*. ccr, 
!/- > 3 1 CCtt, 07 KtfB 9 tc^T J: 5 ft HOjWBSS 
Stl. fl»3aiPa»3bt^Sl»K:aWftK:SMkSti 
rfcD, ctifciO, Jje*~#**~>#E*Stir 

[0 08 8 3 JH±© «fc 5 ft«Wt* 6ft < * * 3 

*sdB*««or«»r*. «cDiam 

©-«*H 1 071MS 1 9 rittW-r*. 
[008 9] @ 1 0CC*r<fc5CC, 5feT, ^/7^M4 

^L, C(D^* hU^^h42^a-7 : '^>^$tl/c^ 
^XMS4 l^->7 c —^4 3±{CttaUr@iS3 

# s y* huyxh4 2cc»Lria*t»*r*7# h 

U^X h 4 2©BWJ'«C©*l/-1f*4 4*JHt*Lr^* 

ffl ^ 7 F <D S ESS h 9 7 2 «@TJ1£ W , filT t ft ^ cfc 5 CC P 

[0 09 0 3 7* hU^^h4 2*3S«Ur. B 

1 l«C5%-rj:5tC, 7* Hx^h4 2©«*8|5»«:|» 

[0 0 9 1 3 -XCC, HI 2IC5*TJ:9K: % 

h4 2©«*»»3»*tt*8tifc#7^JW4 lO^ffi^C 
^^Jl/45^^n. ^tr, @13tC7n-TJ:^ 
cc, co-^m 5^r^7^JS«4 i^fciwur;* 

[0 09 2 3 CCr. ^*>^4 6©ia»»tt«, C<D 
?*>/U6«Alt»rtf»3tiftttRl 3©fl»»Ri 

<0^-rX^*S*|Sl©«iJ-i£<!:BH-tft3ti&. ^O 
fcafr. COXir>^4 6©IH8M)'f -f X^*ffifrft©B 

ft«. 

[0 09 3 3 19 1 4Cc^T<fc^^Cv 
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>^4 6tfl»flWai4 7©«»HK:«i&3*. C©« 
15fc^fJ:5K:, fS6ft/cStRl 3©glEtC»£^l 

[0094] HI 7«C5W-J:5ft«attSB4 7 

©»afflH«l^9 F4 8fc«fc0> »St7*-f X*3**B5 

«HH««4 7fc-fe*hU MX.tt. H18«c5W\J:9 
(c, SfiBfflfcft^? F 4 8 fc* 1 Oitmat«WftL& 
#6, finm^v F4 8*88^7WX*3©¥£# 

7= * X * 3 <DftS53 a mm b ©GBfflg 1 4 Z±X® 

{oo9 5] hi 9Ktjvt sn©a» 
sc»it2oaitttc*afflBft^9 F4 8KEpjjnt& 

#6, gSffi^m^ ^ F 4 8 SriBSVT* 4 A Z 3±©¥S 

Ci»3a©a^l 4©**3!^*CcS8ftL. 
Fv^^^^D^^V-^^C01f-7i<A^^>(DS^jA 

[0 09 6 ] &fc, 3©»fi^£l/C 
«. JEU:©J:^atti*j*©fl6«:, flfctt. S«13± 
KfflHll4*««Ufc«K:, Httit 14 

[0097] ELbOJ: 9 OTA?* * * 3 *<§;lfcK« 

*H£@2 OteTjrf. <c*y, cct«, KSt^? F8# 

ffi£ft£S£^? F8 b<fca>5>tt*fc©£l/Ct»*. 
[0 09 8] Sflffligp l 0©*n ^ *m-*f£jSSP 1 l tt, 
* tr > f ip*- * 9 cc <t o ?@iEfBtt $ ft s aa** < * 

*3*»6W£^9 F8b«c£oT«£Sftfcfi#«:aw 

Jifc«l 0afr6©*P**fi#*#JIBLT, F 
8 b*>6fltt&$ftSft^CCS^r F7**>yx7- 

«-«H:£jau cft«c»£0T7-A4*:«Brf a. c 

ft&C<£ 0 , ? F 8 aRCfl**^ v F 8 b # % 

y < X * 3 ©IJrS©¥Stt« 44«J:5Jch^»*>y 
•(BPSft*. *fc, ie^SPl HiSLac^SBB 
*&{W&Sft*lB*m**S»IU £5HBik4|4|£Btt 
■^7 F8 a*^orS8»7*^X^3CC82»-r*. 
ffifeSi* 1 3 tt. ff£^ y F 8 b ^6©B*ffl^*fflB 
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F8a^E»h7»^6«ttLr 

351 4«M9(/TEflUWlF«ff±3#«. 
[0 09 9] oJPK. 6Lh©J:5ft««^-*x^iaBC 

toioo] <je*wi>*r> hesitv **©*i«c 

[0 10 1] H2 ltc v iJ50a r * * * 2 0 ©TfflH* 
^-T. 02 2K, H2-l*©«HYta*l/fcTHia* 

to 1 02] mimfixzzotbx, H2ijawa 
2 2Cc^rJ:^^^7^'Cf^$ftrc^^^^7 r ^x 
**fasofc. c©#5*7* caa^flast 

aWBWiEL<BI*HttK:»«Shrc>*. GASP©®* 
1. 0MmT*»3, ft35©*itt2. 0 jimrjftiSSftT 

20 tw**©¥S1 5.5mm^3 5".0mm©fifa«:jgiS 

Sftros. c<DrtZ~y<D&tptti&iC'^v Fa 

7^2 1 ©# ±S$J©B©7 7 9 h &X 'J 7#«0 . 

4mmrJBfi6SftTC»&. 

[0103]^ COJ^ftWBBf <**2 0*ft 
C©l/^Xh±fc#7 7^>^r--££gK: 

i e (sj£tt-r*>x»^>y) cc<tocafl^^->* 

30 [0 104] *^ 8J^ffl^^^2 lictt, HHWft 

fc. X7^g»2. Oram, X*-f#«ttl. 6m 
m, U-;H@»2 0 0 Mm, j^S«3 • 5 g f i Ufc. 

1 ®4M>ttJbfC % M 1 0 ^ m<DS»JSffl l/-JU*RWfc. 
coMEHu-JH*, HB©2*©u-iKctk^r+» 

[ 0 1 0 5 ] H 2 3 {C^-T it 5 &*J3e*-Ctt. MSfflX 
40 ^-f ^2 la&J«^f f ^^^2 0©afflecftJ|H-**r 

n-Ftr-A2 2(c«»Sftrc^s* 
y-i*2 3Kj:g»era. 
[o i o 6 ] ^ur, c©J:9ttl93t»tcr. 

^^^2 lRUf«Sffl7 s ^^^2 0 4ffl^r. «TCC^ 
•TJ:^«:«e*ffote. 

[ 0 1 0 7 ] :3feT, Wmxv A ?2 1 *-HNC»±f 
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8J5£ffl7W**2O©0e#£&*CCTtf-a»o 

fc. -e-o-t. m%m*v'(92 um%m7 : iz.92o 

<mffiKWM?Z£-Cffl%.mZ7<(#2 1<Dft±&i:ffl 

fcfc. «£H* , .<x»2 0«>Heccli. 10 

tf-**a>tt. mm?<x9 2Q<D®mmmwtt 

fc£iOlKJESll/ct,><«fc5K:Oft:. fit, 8N£PS£ 

m , s.<jwm.<<cistt z>ms.m* ? -f # 2 1 ©#±sro« 

M#*-S>©lti;*)£«l£Lft:. 
[0 10 8] fcUiOJrSKl/C. SlSffifw X* 2 0© 
@^Ki9J5£ffl^v F*5-f 5C2 l©»±S<b©K«l. 

ffiwsjsfflf 1 * * 2 o ©@S£»i si#y-y 2 3 © 

ffl^4©Ba^SI'</cfem«r02 4K:7Sf. 02 4T 

B. 8SH|K> SBSflf 5 .**^ 0©@$g£S[*inU 20 

cc. ac£ffi*7-ff2 i©??±as.y ; s*y-t>2 3© 

Htfjfc^Oft:. 

[0 109] @24{C^J;^{C. fflMm*7-<#2 1 
©?#±SB> SCeffl^ * * 2 0 ©1I8KA5 3 0 0 0 r 
p m©B$.£-C 1 5 n m"C* -oltifi, CC?£4> 

0 0 r p mtfifi-C#±SBift5 n rni^fO . H£tt*>2 
5 0 0 r p m«T£ft3£*¥±SB§Ltt#r«>T(,>S. * 
ft:. ^y-y23©ffl^«> flSfflf 1 -* **2 0©@ 
&|fc#3 0 00 rpm*fi2500r pmtti5StttO 30 
•CtbZft, Ilis8#2 5 0 0 r p mWT*>?>atf>BlMa 
ft. @$K&#2 2 0 0 r pmX-tbJMffiQLX^Z,. 
[0110] «'J5£UcSi|£ffi*7-^2 1©#±SB. 

»±fit?**. ^LT. 02 4«:^l/ft^**>^ > 
ffl* 5 4 y 2 1 #f JSfflr -< * f 2 0 ©affl«cg«!U!t& 
«>S©B. XRKCtt. WEB* 5 4*2 i©»±saM» 
lU^fflrw *i»2 0©i^-r K'W bf»5Citt 
*T S <b . WEfflf * * 2 0 C[>BKtt#* J:* 2 5 0 
0 r pm©t#-C*££(,>*.&. 40 
[0111] fftto*. fJ^7V**2 0©ll$a8:# 
2 5 00 r pmJ:») *<,>£#«. ®C£ffl*-74#2 1© 

nxa. ti^ffl^^ ^2 \ tmm? < 20 1<» 

£C3*<. S'JSffl7 ; ^^*2 0©lilfsa*52 50 0 r p 
mJ:9ft<fc3£. MSffl*5 4*2 1 iiJSfflTM * 
* 2 0 ©DOSPi ©RBKifeATSSSuiiEK: «fc Sf¥^/clt 

r«. #jmffiX7^#2 i©n?fi£3U*ftr. fj^ffl 

X74f2 1B. ^S»S^)ii!'ISfflf r wXi'2 0©Ci 
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*220©l!K»a<2200 r pmWTifeSi. SIS 
m*=7<(#2 l©<S5»i. Jfei'SUEffiTW*^ 0©£i 

[0 11 2] W±©C£a>&. SJ5£ffi^-< 0©H 
eg#2 5 0 0 r p mttifi©£ S«CB, S>J!£J8;* 5 4 # 
2 1 iSJSffl^-f X*2 0 itf&fltt/OO. 1.-3, SJS 

m*v-<*t2 i(rffimwiijmz ; 7<(#2 1 itjsfflf 1 

^ * * 2 0 <b©R8Bg(cfi£AT2>3i£vi&tcJ: ZimtlK. <fc 
9 3U6ftfcl*®£ ft* Tttbfe. 9J5£ 

-f * * 2 0 ©1IIBR* 2 5 0 0 r p mtffi£ *•& C 
tV. m&m^A *2 UC®t$,b1cWS\~-i F£. ffl 
im<fjZ#2 0tcmm-e&t&2li:i>Ctiii-C%< o 

[0 113] <^teP92>o«f{C. fiB£i7W*f£i|iJI 

f2^l/fc^©«{t>'^->*fFffi-r*ft:»tc. fcTF©.* 
5ftiI5tfwXi'*ftSSLft:. 
[ 0 1 1 4 ] SUtfl 1 •Cfflt,>ft4>©il5S^tfl|jl 
©^/^^^^Xi'JirffiSLft. JWC. COtfvZfjZ 
*±JC V CoC rTa^45SWtM4:ffil>t^'<, 

[0 1 1 5] fl*3ftft:fiB^? s .fXi'«:*ft, 

-c. «T©^©fi^^^ K%ffli,»rit«m#©fa®R 
[o 1 1 6 3 cc-c, c<D9m<zm^tc$mm^v Kt 

2. 2ym-CS)Sfc©^ffll»ft:„ C©<t^tc. 
[0 1 1 7] ttc. fli^tr FiUr«. i»«ffieKftm 

as«»^» F*fflt>ft;. comsmmmmm&^y f 

^-Jl/FPflPJPS*'0. 3/im-C*Sfc©£ffl 

l^ft:. 

[0 118] c©J:9«Ett^9 FSCm^v FB. 

[o i i 9 ] ®mm&mm* z®®?* 

ft-5fc2 5 00 rpm<£f)4>£ : f;rt:tl,>2 6 00 rpm 
il/ftu CtiB. f t -rXi'©@i£3S*J2500 r pm© 
Jf£«CB. @2 4{C^-TJ: ; >«C. t?±^7^^©??±S 
AsahSfcft, F£ffi»J!fti©$je&lffll!»W 

[0120] tb^W 

iUSffltLr. S8Svf ; ^i'±(C[aCi©%i ( »ffl 

[0 1 2 1 ] *UT. f^$h/cSBE^7 s ^Xi'«c*fO 




19 

ofc. 

[0122] fcfc, \fflm<Ok 5 &BflA©&C>7 7 ? h 

-f*2 1 tt, ^teW2(Z)J:^^IH]Ci^lSL/c^7 i ^ 
* 2 0 fc*t L r IB&W£* If 5 RKDMSX 7 A 9 4 R D 

4. <£©fca6 k c©M*0l©J:5ft:7*» htm?* 

z*±icis\ l *xi>memxvAtf2 i©£Sfc#jbwi 

«FMfrC**J:5fc* c©«te©auefflX9-f *2 1© 

[o 1 2 3) a±<D*5tcim2t\tcmmRvtt®i 
5sy^2 6u:^n^n^*r B c©j:5&bwi:>**-> 

» % SftfjUSfc^ (MacyieticForce Microscope; MF 
M) fcJ:9iHR3hSIS*r*a. 
to 1 2 4] *tt{*2», IBUffi's? 

©KStfw**2rK. B^BCCTSSnaiSfc. IBS 

[0125]-*. tttftMtt. 7-5^ h*£BB»tt©» 

B2 8fc*n3*i£J:5fc % gBIUffl^ * F 8 a ©Eft 
h7 9^SW,0M«a56Oa, BObfctoor, §B& 
ffl^y F8 a(DK»h7 9 £i|@te^T&**Si56 0 c 
(CESS hfctMB«#4 tt«Lr «MjWItifcm*l#E 

es*irfc!3 % -ot 9EMfcD*Sft#£(;?i>&. 

iI&tf>£tTori>fti>©r, STtc, fafJWc7w*£— 
S5c fefc -3 r ogu±{ci2ii^ff 5 c 4 arc o fc. 
J:ot, Ci«±tcfeE»^? F#*»l/W*±t,rir»tt 

cn«, SK^tr F©h9 9?firaab*EMcfTiltt 
Nte<KQB<C£aPCft&. 
[0127] 6Lh©ISJ»> 6, f 5 X *Hffi©flfr£©lH] 
0>**->«BfiSU C©ngfl^*->©i!SSftE»^ 
» F©h3 9*M4H*» *W«*i«TK:'fac4K: 

[0 12 8] <*6(C, ggte^2 0fiS^r-f 

r. ^^x^sacc^jsRsnfeflSifctt^tttt^w 

«®**E»U ±EO»«ft!S«l»SfflBI«^9 Fr« 
£Lfc4C«. 3 0 0 k f c i *tW, JWttftJNHt 
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[0 12 9] L/^ot, Rh©*£Sfre>^3ft*<fc5 

fclffl»£^9 FX^^^i<DH«fcAOjitfaSttfc«c<fc 

fcSttShfcWR^* F*JLEOIUinMrttll3lt 
sc4#r**4i>*.s. 

[0130] *©&*, *^(Diaf^^ggr 

tzvAtttm&fizttvmmzmfiotc 
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